ROOF RUNOFF STRUCTURE
(No.)
Code 558

Natural Resources Conservation Service
Conservation Practice Standard

I. Definition be used to design roof runoff structures Figure

Structures that collect, control, and transport
precipitation from roofs.

Il. Purposes

This practice may be applied as a part of a resource
management system to support one or more of the
following purposes:

e Improve water quality
e  Reduce soil erosion

e Increase infiltration

e  Protect structures

lll. Conditions Where Practice Applies
This practice applies where:

e Roof runoff structures are a component of an
overall waste management system.

e Roof runoff needs to be diverted away from
structures or contaminated areas.

e There is a need to collect, control, and transport
runoff from roofs to a stable outlet.

IV. Federal, State, and Local Laws

Users of this standard should be aware of potentially
applicable federal, state and local laws, rules,
regulations or permit requirements governing roof
runoff structures. This standard does not contain the
text of federal, state or local laws.

V. Criteria

A. General Criteria Applicable to All Purposes
1. Design Capacity

At minimum, a 10-year frequency, 5-minute
rainfall precipitation event shall be used to
design roof runoff structures, except where
excluding roof runoff from manure
management systems. In that case, a 25-year
frequency, 5-minute precipitation event shall

1 and 2 contain the precipitation data.

When gutters are used, the capacity of the
downspout(s) must equal or exceed the gutter
flow rate.

Outlets

Runoff may empty into surface or
underground outlets, or onto the ground
surface.

Surface and underground outlets shall be
sized to ensure adequate design capacity and
shall provide for clean-out as appropriate.
Underground outlets shall be in accordance
with NRCS Field Office Technical Guide
(FOTG), Section IV, Standard 620,
Underground Outlet.

When runoff from roofs empties onto the
ground surface, a stable outlet shall be
provided. When runoff is conveyed through a
gutter and downspout system, an elbow and
energy dissipation device shall be placed at
the end of the downspout to provide a stable
outlet and direct water away from the
building.

Surface or ground outlets such as rock pads,
rock filled trenches with subsurface drains,
concrete and other erosion-resistant pads, or
preformed channels may be used, particularly
where snow and ice are a significant load
component on roofs.

Chapter NR 812 of the Wisconsin
Administrative Code requires a separation
distance of 8 feet between a downspout and
any well.

Supports

The condition of existing roof structures must
be evaluated prior to placement of gutters.
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The existing structure must have sufficient
strength to support the gutters.

Gutter supports shall have sufficient strength
to withstand anticipated water, snow, and ice
loads. They shall have a maximum spacing of
24 inches.

Gutters, which are not mounted on fascia
boards, shall have lateral supports spaced not
more than 12 feet apart.

Wood gutters shall be mounted on fascia
boards using furring blocks that are a
maximum of 24 inches apart.

Downspouts shall be securely fastened at the
top and bottom with intermediate supports
that are a maximum of 10 feet apart. Lateral
downspouts shall have supports that are a
maximum of 5 feet apart.

Materials

Roof runoff structures shall be made of
durable materials with a minimum design life
of ten years.

Roof gutters and downspouts may be made of
aluminum, galvanized steel, wood, or plastic.

Aluminum gutters and downspouts shall have
a nominal thickness of 0.027 inches and 0.020
inches, respectively.

Galvanized steel gutters and downspouts shall
be at least 28 gauge.

Wood shall be sound and free of knots.
Treated lumber used as fascia for aluminum
gutters shall have a treatment retention of 0.25
pounds per cubic foot to minimize the
potential reaction with the aluminum. A
water-repellant shall be applied to the flow
area of woods other than redwood, cedar, or
cypress.

Plastics shall contain ultraviolet stabilizers.

Dissimilar metals shall not be in contact with
each other.

Rock-filled trenches and pads shall consist of
poorly graded rock (all rock fragments
approximately the same size) and be free of
appreciable amounts of sand and/or soil
particles. Crushed limestone shall not be used
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for backfill material unless it has been
washed.

Subsurface drains or outlets shall meet the
material requirements of FOTG Standard 620,
Underground Outlet.

5. Protection

Roof runoff management facilities and outlets
shall be protected from damage by livestock
and equipment.

Where appropriate, snow and ice guards may
be installed on roofs to protect gutters and
reduce the hazard to humans and animals
below. Gutters should be installed below the
projection of the roofline to further reduce
gutter damage from snow and ice.

Specific Criteria to Increase Infiltration

Runoff shall be routed onto pervious landscaped
areas (e.g., lawns, mass planting areas, infiltration
trenches, and natural areas) to increase infiltration
of runoff. These areas shall be capable of
infiltrating the runoff in such a way that
replenishes soil moisture without adversely
affecting the desired plant species.

Specific Criteria to Protect Structures

Runoff shall be directed away from structure
foundations to avoid wetness and hydraulic
loading on the foundation.

On expansive soils or bedrock, downspout
extensions shall be used to discharge runoff a
minimum of 5 feet from the structure.

The discharge area for runoff must slope away
from the protected structure.

Considerations

Additional recommendations relating to design that
may enhance the use of, or avoid problems with, this
practice but are not required to ensure its basic
conservation functions are as follows.

A.

B.

Consider the use of several downspouts to reduce
gutter size.

Strainers should be considered at the head of the
downspout when underground outlets are used.

Avoid discharging outlets directly into surface
waters.



VII. Plans and Specifications

Plans and specifications for installing roof runoff
structures shall be in keeping with this standard and
shall describe the requirements for applying the
practice to achieve its intended purpose. The plans and
specifications shall show the location, spacing, size,
and grade of all gutters and downspouts and type and
quality of material to be used. Plans and specifications
for other practices essential to the proper functioning
of the roof runoff structure, such as underground
outlet, shall be included.

VIIl. Operation and Maintenance

An Operation and Maintenance Plan shall be
developed that is consistent with the purposes of the
practice, intended life, safety requirements, and the
criteria for the design. The plan shall contain, but not
be limited to, the following provisions:

A. Keep roof runoff structures clean and free of
obstructions that reduce flow.

B. Make regular inspections and perform repair or
maintenance as needed to ensure proper
functioning of the roof runoff structures.

IX. References

USDA, NRCS, Wisconsin Field Office Technical
Guide, Section IV, Conservation Practice Standards
and specifications.

USDA, NRCS, National Engineering Handbook, Part
651, Agricultural Waste Management Field Handbook.
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Figure 1: 10-Year, 5-Minute Rainfall (Inches)
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Figure 2: 25-Year, 5-Minute Rainfall (Inches)
60 50
65

a

&

u i m
g —

EAU CLAIRE

YLOR

I pverern

voon PORTAGE | wAUPACA

WAUSHARA

coLumEA DODGE

LAFAYETTE

NRCS, WI
1/06




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


